An islet activating protein-sensitive G protein is involved in dopamine inhibition of angiotensin and thyrotropin-releasing hormone-stimulated inositol phosphate production in anterior pituitary cells.
In primary culture of anterior pituitary cells, dopamine inhibited the angiotensin (AII)-stimulated inositol phosphate production by 28 +/- 2.5% (n = 14), with an EC50 of 660 +/- 228 nM (n = 8). This effect was blocked by (+)-butaclamol, a specific dopamine receptor antagonist. RU 24926, a D2 specific agonist, but not SKF 38393, a specific D1 agonist, inhibited AII-stimulated inositol phosphate production, suggesting that this dopamine effect is mediated through a dopamine receptor of the D2 subtype. Dopamine also partially inhibited (25%) inositol phosphate production stimulated by thyrotropin-releasing hormone (TRH). Our results suggest that the dopamine-mediated inhibition of hormonally stimulated inositol phosphate production is probably not mediated through the known inhibitory effects of dopamine on cAMP and Ca2+ intracellular concentrations. Although unknown, the mechanism by which dopamine inhibited the AII and TRH-stimulated inositol phosphate production implicates a GTP binding protein sensitive to the islet activating protein (IAP) since dopamine effects were blocked by this toxin. The alpha subunit of the GTP binding protein involved could be one of the three ADP-ribosylated proteins found in anterior pituitary cells in primary cultures, the alpha o (39 kDa), the alpha i (41 kDa), and an alpha subunit of 40 kDa. Indeed, we show here that this 40-kDa IAP substrate, already described in a few tissues, is present in anterior pituitary cells. The negative coupling between dopamine receptors and the AII or TRH inositol phosphate production systems, could be implicated in the dopamine inhibition of the AII- and TRH-stimulated prolactin release since such an inhibition is blocked by IAP. Our results suggest that the negative regulation of inositol phosphate production is one of the mechanisms by which dopamine controls hormonally stimulated prolactin release.